Abstract
Results
The most popular preference for future living arrangements was living close to their children in the same community/neighborhoods, followed by living with adult children. The degree of community handicapped access, number of surviving children, age, marital status, access to community-based elderly care centers and number of years lived in the same community were significantly associated with the preferences for future living arrangements among the respondents. PLOS 
Introduction
The world is entering largely unfamiliar territory with respect to population aging. The World Health Organization (WHO) has estimated that the proportion of the world's older adults aged 60 years or above will nearly double from 12% to 22% between 2015 and 2050 [1] . Similarly, the population is aging rapidly in China because of the lower mortality rate and the onechild policy. The proportion of the older population (!65 years) in China is expected to increase rapidly from 8.3% to 22.6% between 2010 and 2040 [2] . Unlike in developed countries, where almost all elderly have access to publicly provided social security, the family is the main source of support for Chinese elderly adults [3] . In addition, multigenerational family households had once been the dominant living arrangements for this population [4] . This tradition is attributed to Confucian ideals that required children to obey and serve their parents [5] . However, economic development, urbanization, and other sociological factors have brought fundamental changes to the family structure and living arrangements of the elderly in China. Meanwhile, concomitant socioeconomic changes can affect the attitudes and values surrounding traditional modes of old-age support [6] .
Researchers in the United States have shown that the proportion of elderly who live independently has increased dramatically in the twentieth century [7] [8] [9] . A similar trend has been noted in China, where co-residence of elderly parents and married children has significantly declined for decades, especially for those in urban areas [10] [11] [12] . The trend has raised concerns over the reliability of families to provide support for the elderly in China. Determinants of elderly living arrangements have gained considerable attention from researchers and policy makers to implement effective health policies that are designed to ease strains on state finances and address the health care needs of the elderly. From this perspective, Japan's public longterm care insurance (LTCI) system was introduced in April 2000, which aims to help elderly people live independently in their homes for as long as possible [13] . Social norms and personal preferences of the older people themselves are the most important influencing factors of living arrangement choices among the elderly [14] .
The variables that are correlated with older adults' preferences for future living arrangements have been measured differently in the literature. Diwan, Lee and Sen found that expectations of filial obligation, the length of residence in the U.S., and self-rated health are significantly associated with living arrangement preferences in Asian Indian immigrants [15] . Silverstein and Angelelli argue that elderly parents who expect to move closer to adult children tend to be older and female and to have at least one child who is better-off than they are; additionally, parents are more likely to expect to move closer to a daughter than to a son [16] . A qualitative study of preferences for future care shows that past experiences, family structure, and current relationships with children and grandchildren influence their perceptions of how they would manage in the future [17] . According to Beland, compared with those living with children, relatives, or friends, older adults living alone or with only a spouse are more likely to prefer to move into an alternate setting (senior housing or nursing home) [18] . A study on the preference for living arrangements among the elderly in India notes that the majority of Indian elderly adults prefer to be in a co-residence, and those who are younger and females and those with no sons prefer to live alone compared with their counterparts [19] .
Several studies have been conducted to evaluate the patterns and determinants of current living arrangements of the Chinese elderly and their association with old-age psychological health [3, [20] [21] [22] [23] ; however, to date, very little information is available on the preferences for living arrangements among the elderly in China's urban area. Even fewer studies have examined the living arrangement expectations of middle-aged adults. In addition, we consider not only individual characteristics but also social environmental factors that may influence living arrangement preferences in our design. Wister and Burch suggested that extending our understanding of preferences and attitudes in living arrangements will help us respond to the needs of the elderly as well as forecast future demand [24] . Therefore, the purpose of this study is to obtain an understanding of various factors related to the preference for future living arrangements among middle-aged and older people in urban China.
Materials and methods

Sample
We obtained data from the China Health and Retirement Longitudinal Survey (CHARLS) 2011-2012 national baseline survey [25] [26] , which is described in detail by Zhao et al [27] . Samples were chosen through multistage probability sampling. In the first stage, 150 countylevel units that fell within 28 provinces were randomly chosen with a probability-proportionalto-size (PPS) sampling technique from a sampling frame containing all county-level units, except Tibet. The sample was stratified by region and within region by urban districts or rural counties and per capita statistics on gross domestic product (GDP). The sample used the lowest level of government organization, consisting of administrative villages (cun) in rural areas and neighborhoods (shequ or juweihui) in urban areas, as primary sampling units (PSUs). Three PSUs were selected within each county-level unit using PPS sampling. In the 2011 wave, a total of 17,708 individual participants responded; 10,069 were main respondents, and 7,639 were spouses of main respondents. Couples rather elderly persons make the decision regarding living arrangement. Therefore, we chose our sample from the main respondent rather than all participants. There are 2509 main respondents who live in urban areas in the CHARLS. Forty-one people who were younger than 45 years old and 162 people with missing data for the variable "living arrangement preference" were excluded. Additionally, 42 people were excluded because they chose "other" for the variable "living arrangement preference" (a choice with no specific answer). Finally, a total of 2264 participants were included in our study.
The first author applied to access the data and obtained approval from the CHARLS survey team to obtain the data. All records and information had originally been anonymized, de-identified and coded. All respondents had signed written consent to participate in the survey when it was conducted by the CHARLS.
Measurement
Preference for future living arrangement was measured by asking respondents the following question: "If an elderly person has a spouse and adult children and has a good relationship with them, what do you think is the best living arrangement for him/her?" Respondents were asked to select one option from a list of five: a) live with adult children; b) do not live with them but live in the same community or village (live near adult children); c) do not live with them in the same house or the same community or village (live independently); d) live in a nursing home; and e) other.
The factors used to analyze the determinants of living arrangement preferences were constructed as follows. Social and environmental factors included years lived in the same community, the presence of community-based elderly care center, and the degree of community handicapped access. Years lived in the same community were classified into 3 categories: 10 years or less, 11-25 years and more than 25 years. The rationale for assessing years lived in the same community was to examine the role of social networks through neighbors, friends and relatives in preferences for one's living arrangement [28] . Access to community-based elderly care services was assessed in an attempt to evaluate its impact on living arrangement preferences [29] , and it was transformed into a dichotomous variable (presence versus absence). The degree of community handicapped access was assessed using a 7-point Likert Scale with 1 representing "no handicapped access" and 7 indicating "very convenient". In addition, individual resources consisted of the number of surviving children, availability of children, self-rated health and self-rated standard of living. The number of surviving children (classified into 3 categories: zero, one and two or more) has been extensively used in similar studies [16, 19] . The availability of children, based on a previous study [15] , was classified into 3 categories: daughters only, sons only, and daughters and sons. Self-rated health was categorized as poor, fair, good, and very good/excellent. One indicator of wealth information available in the CHARLS survey was self-rated standard of living, which was classified into 3 categories: poor/relatively poor, average, and very high/relatively high. Psychological factors consisted of depression and life satisfaction. In the CHARLS, depressive symptoms were measured with a 10-item version of the Center for Epidemiologic Studies Depression (CES-D10) Scale (!10 indicating clinical depression). Life satisfaction was examined as a dichotomous variable (satisfied versus not satisfied). The demographics included age, gender, marital status and education. Age was classified into 3 categories: 45-59, 60-74, and over 75 years old. Marital status was categorized as currently married, separated/divorced, and widowed. Education level was divided into four groups that ranged from no schooling to college and above.
Statistical analysis
Descriptive analyses, such as the frequencies, mean values and standard deviations, were used to examine the sample characteristics. As preference for future living arrangement was a nonordered categorical variable, a multinomial regression model was performed using SPSS Version 20.0 (IBM SPSS, Armonk, NY, USA) to estimate the associations between various attributes and preferences for future living arrangements. The expected utility of the preference for living with adult children was normalized to zero, and the other three categories of preferences were interpreted in relation to this reference category. Living with adult children had once been the most prevalent living arrangement and the best option for Chinese elderly people [20] . Following a previous study [28] , we present the estimated coefficients. The exponential value of the estimated coefficients, however, gives the change in the probability of the alternative (relative to preference for co-residence with adult children) for a unit change in the explanatory variable. Table 1 below displays the characteristics of the respondents. The proportion of men and women was approximately equal, and the average age of the respondents was 59.9 (±10.2) Percentage distribution of respondents' preferred living arrangements by their characteristics Table 2 presents the results of the R×C table Chi-square test for the percentage distribution of respondents' preferred living arrangements by their characteristics. The respondent characteristics that were significantly associated with their preference for future living arrangements were age (p = 0.001), education level (<0.001), availability of children (p = 0.008), self-rated standard of living (p = 0.042) and years lived in the same community (p = 0.002).
Results
Characteristics of the respondents
Using the Bonferroni correction, we performed multiple comparisons of respondents' preferred living arrangements between different age groups, and statistical significance was attained in comparisons of each group. Surprisingly, the proportion of preference for co-residence with their children and institutional care was lower among respondents aged 75 years old and above, while the proportion was higher among those who preferred to live in the proximity of their adult children.
As with age, our analysis showed differences by education level (no schooling vs middle school and above, primary school vs middle school and above) in living arrangement preferences. The proportion of respondents who preferred to live with their adult children was inversely related to the level of education that they had attained. The proportion preferring to live close to their children was higher among those who were well-educated. In addition, a relatively lower proportion of the uneducated respondents, compared to those who were welleducated, preferred institutional care. Multiple comparisons analysis showed that the percentage distribution of respondents' preferred living arrangements differed between those who had daughters only and those Living arrangements preference of middle-aged and older people in urban China who had sons only. The proportion of respondents who preferred to live with their children was 38.2% among those who had daughters only, while the corresponding proportion was 44.9% among those with sons only. Furthermore, a relatively higher proportion of respondents with no sons (4.8%) preferred institutional care compared to those who had at least one son (2.2%). The analysis showed a clear link between the financial status of the elderly and their living arrangement preferences. A relatively higher proportion of the respondents (52.3%) who reported not bad living standards preferred to live near their children compared to those whose self-rated standard of living was poor/relatively poor (47.5%). The proportion of respondents who preferred to live in a nursing home was higher among those with poor/relatively poor self-rated standard of living compared to those with a not bad self-rated standard of living.
Our analyses showed that the percentage distribution of respondents' preferred living arrangements by different lengths of time lived in the same community were all different. A relatively higher proportion of the respondents (43.4%) who reported living in the same community for more than 25 years preferred to live with their children compared to those who lived in the same community for 11-25 years (34.1%). Similarly, a higher proportion of respondents among those who lived in the same community for 11-25 years (58.3%) preferred to live in the proximity of their children. Furthermore, the proportion preferring to live independently (8.1%) was higher in respondents who lived in the same community less than or equal to 10 years.
Factors associated with the preference for future living arrangements Table 3 presents the results of the multinomial regression analysis for three categories of preferences compared to "live with adult children", which was the reference category. The overall model was significant (Wald chi square = 111.731, p<0.05).
Preference for living in the vicinity of children. The factors that were significantly associated with preference for living in the vicinity of children among the respondents in multiple logistic regression analysis were age, degree of community handicapped access, and number of surviving children. Increased age and convenient community handicapped access were significantly associated with increased odds of preference for living in the vicinity of children compared to preference for living with adult children. Those with more surviving children were more likely to choose "living with their adult children" than "living in the vicinity of their children".
Preference for living independently. Living in the same community for less than or equal to 10 years was significantly associated with increased odds of preference for living independently compared to preference for living with adult children. For those who preferred living with adult children to living independently, the significant predictors were marital status and access to community-based elderly care service. People who were separated/divorced/widowed were less likely to choose "living independently" compared to "living with adult children". The same findings were observed for people who had access to a community-based elderly care center, which was unexpected.
Preference for living in a nursing home. The final model showed that for predicting the choice of living in a nursing home, the only variable that approached significance was the number of surviving children. The number of surviving children was significantly associated with decreased odds of preference for living in a nursing home in the future. People with more surviving children were less likely to choose "living in a nursing home" in the future compared to "living with adult children".
Discussion
In our study, the most preferred choice for future living arrangements was to live near children. This finding was consistent with those of previous studies. A study among middle-aged and older Asian Indian immigrants reported that the most popular preference for future living arrangements was to "move closer to children" [15] . Bian et al. [30] found a similar co-residence pattern "proximity to parents" in urban China. Lei et al. [3] argued that a large fraction of Chinese elderly who live alone or with a spouse only have an adult child living nearby to provide care when needed, which implies that living close to children has become a prevalent approach to providing old-age support while maintaining the independence/privacy of both elders and their adult children.
This present study showed that 41.2% of the participants preferred to reside with adult children, which agreed with the situation reported by Lei et al [3] that approximately 41% of Chinese aged 60 years and over currently live with an adult child. The proportion of respondents who expressed preferences for living with adult children or living close to children was relatively high (91.3%), which may suggest that most of the Chinese elderly are more likely to expect informal support from family when assistance is needed. Age, education level, availability of children, self-rated standard of living and years lived in the same community were significantly associated with the preference for future living arrangements among the respondents based on the Chi-square test. To some extent, this analysis revealed useful information, but a Chi-square test is a single factor analysis, akin to correlation, and thus cannot be used to examine the determinants of and predict the likelihood of living arrangement preferences. Therefore, we used a random parameters logit model to identify the determinants of the stated preference for living arrangements among middle-aged and elderly participants.
We found the effect of community handicapped access was positive on the preference for living close to their children in relation to co-residing with children. Environment plays an important role in how well people adjust to loss of function and other forms of adversity that may be experienced in later years [31] . Obviously, a community that has very convenient handicapped access could better meets the needs of their old residents, especially for those who are disabled. Therefore, the possibility remained that people who lived in an inclusive and accessible community might have greater confidence in living separately from their children while keeping close contact with children. Our findings showed people who had access to community-based elderly care service preferred to live with adult children rather than live independently, which was unexplained. However, our analysis could not pinpoint any causal relationships because the dependent variable was a hypothetical response to a question about preferred living arrangements when elderly, while the explanatory variables were the current characteristics of the respondent and their community, and some of the respondents were not yet elderly.
This study indicated the number of surviving children was a significant predictor of living arrangement preference. Compared to living closer to children or entering a nursing home, respondents who had more surviving children were more likely to choose "living with their children". One possible reason for this finding is that having more children increases the chance that there would be at least one suitable child with whom respondents might prefer to live. This suggests that, under ideal conditions, living with adult children is still a favorite choice, and filial norms still impact the living arrangement of the elderly in China due to its historical and cultural heritage. Panigrahi AK [19] also showed similar results that the proportion of the elderly who preferred to co-reside with children increased with the number of surviving children they had.
In our analysis, the effect of age on the preference for living closer to children compared to living with adult children was positive. In a study of 734 elderly, Hongkonger reported a similar pattern and speculated that younger respondents might prefer co-residence because the social norm was to live with unmarried children [32] . Wong et al [33] reported that Chinese and Korean immigrant elders seemed to be more sensitive to becoming a burden on their children's families; therefore, these elders modified their expectations by living independently while remaining in close contact with their children. Additionally, it reflected "pure preference", regardless of the actual situation they faced (e.g., whether they were capable of selfcare).
Unexpectedly, compared to those who lived in the same community longer than 25 years, we found respondents who had lived in the same community for a shorter period ( 10 years) were more likely to choose "living independently". This finding was inconsistent with research conducted in Canada by Sarma [28] , who reported that living longer in the same community increased the probability of living independently due to informal home care provided by neighbors, friends and relatives in the community. We could interpret our result from another point of view and consider that those who lived in the same community longer than 25 years were more likely to be defenders of traditional cultural norms and thus preferred to live with their children. However, those who lived in the same community for a shorter time might be prone to adapting to the value system associated with the west and prefer to live independently.
In this study, we found that being married reduced the likelihood to choose "living with adult children" compared to "living independently". This result was consistent with the actual living arrangements of the oldest old in China [20] . The role of marital status on intergenerational living arrangements has similar findings in the literature [19, 32, 34] , which suggests that living without a spouse might be an important predictor of co-residence with adult children. However, the negative effect of marital status on living in a nursing home, which was generally found in the previous studies [28, [34] [35] [36] , was not supported in our study.
The major limitation of the present study was that the measurement of the living arrangement preference assumed that an elderly person had a spouse and adult children as well as a good relationship with them. Bias may occur because marital status, number of children, parent-child relationships, and relationships between the husband and wife could be factors affecting their preferences for living arrangement. In addition, the explanatory variables we chose may not be the perfect indicators of living arrangement preference because the CHARLS was not specifically designed for our research.
Conclusions
Despite the fact that our analysis was based on the assumption that respondents had a good relationship with their children, the findings of this study still showed a trend towards preference for living in the vicinity of adult children in urban China. In addition, regardless of the actual options available or cost, even for older people, participants preferred to live close to their children rather than co-reside with children. This finding has implications for housing design and urban community development planning. As suggested by lai [37] , considerations have to be made to ensure that provisions for the aging population to live independently in the same or nearby community are available to fulfill their expectations. Guan J et al [38] found that compared to elderly adults with concordant living arrangements, it was much more difficult for elderly adults with discordant arrangements to enjoy their actual living arrangements.
In addition to providing the aging population with different housing choices that allow them to make an ideal living arrangement, the application of a non-barrier design in the residential area is also important for the elderly, which may enable them to choose to live separately from their children in the community.
The negative effect of marital status on intergenerational living arrangements agreed with existing research, while the positive effect of years lived in the same community on preferences for living with adult children found in this study was inconsistent with previous research. Further research is needed to explore the association between the length of residence in the same community and living arrangement preferences in different regional and cultural backgrounds.
Having more surviving children increased the likelihood of expecting to co-reside with their children, and it will be necessary for future research to consider the characteristics and resources of the children, such as their education level and household income, to better understand the determinants of elderly living arrangement preferences. Longitudinal data on living arrangements are also needed to develop a clearer picture of the link between preferences and actual arrangements.
